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BATTERY PACK LOCKING DEVICE FOR 
PORTABLE WIRELESS TERMINAL 

PRIORITY 

This application claims priority to an application entitled "Battery Pack 
Locking Device For Portable Wireless Terminal" filed in the Korean Industrial 
Property Office on August 24, 2002 and assigned Serial No. 2002-50328 and an 
application entitled "Battery Pack Locking Device For Portable Wireless Terminal", 
filed in the Korean Industrial Property Office on September 16, 2002 and assigned 
Serial No. 2002-56156, the contents of which are hereby incorporated by reference. 



BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a portable wireless terminal, and a battery pack 
locking device detachably mounted to the back surface of a terminal body in such a 
15 portable wireless terminal. 

2. Description of the Related Art 

Generally, a portable wireless terminal carries a battery pack mounted to the 
back surface of its terminal body as a power supply source. The battery pack is 
maintained in a locked state by a locking device provided at the terminal body. 
20 The mounting of the battery pack is achieved using a method in which the 

battery pack is locked to the terminal body at one end thereof as it comes into close 
contact with a seat surface of the terminal body under the condition in which a support 
protrusion formed at the other end of the battery pack is engaged with a support 
groove, formed at the terminal body, or a method in which the battery pack is locked 
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to the terminal body as it slides along guide ribs formed at the back surface of the 
terminal body. 

Fig. 1 is a perspective view illustrating a portable wireless terminal equipped 
with a conventional battery pack locking device denoted by the reference numeral 16 
5 in Fig. 1. As shown in Fig. 1, the portable wireless terminal equipped with the 
conventional battery pack locking device 16 carries the battery pack 14 mounted to 
the back surface of a terminal body 10 consisting of lower and upper casing frames 
1 1 and 12. That is, the battery pack 14 is mounted to the lower casing frame 1 1 . 

A seat surface 13 is formed at the back surface of the lower casing frame 1 1. 
10 Connecting terminals are protruded from the seat surface 13 at one end of the seat 
surface 13. The locking device 16 is installed at the lower casing frame 1 1 near the 
other end of the seat surface 13. 

One or more support protrusions 15 are formed at one end of a surface of the 
battery pack contacting the seat surface 13 of the terminal body 10 so that they are 
1 5 engaged with one end of the terminal body 1 0. Although not shown, support grooves 
are formed at the back surface of the terminal body 10 so that they receive the support 
protrusions 15, respectively. 

The procedure of mounting the battery pack 14 having the above described 
structure to the terminal body 10 is carried out as follows. That is, the support 
20 protrusions 1 5 of the battery pack 1 4 are first inserted into the support grooves formed 
at the back surface of the terminal body 10* Thereafter, the battery pack 14 is 
pivotally moved about the support protrusions 15 until it comes into close contact 
with the seat surface 13 of the terminal body 10. When the battery pack 14 comes into 
close contact with the seat surface 13, a hook 17 included in the locking device 16 is 
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engaged with a groove (not shown) formed opposite to the support protrusions 15. 
Thus, the battery pack 14 is firmly locked to the terminal body 10 by the support 
protrusions 15 and hook 17. 

On the other hand, when the battery pack 14 is to be separated from the 
terminal body 10, the locking device 16 is first moved in a longitudinal direction of 
the terminal body 10 until its hook 17 is separated from the associated groove of the 
battery pack 14, thereby causing the battery pack 14 to be separated from the locking 
device 16. When the support protrusions 1 5 are then separated from the terminal body 
10, the battery pack 14 is separated from the terminal body 10. 

However, the above mentioned battery pack locking device having a vertically 
detachable structure has a drawback in that when the user moves the locking device 
along a horizontal plane, using his fingertip, to . release the locking device, the 
fingernail may be damaged. In seyere cases, the user may be injured. Furthermore, 
there is a limitation in designing the appearance of the portable wireless terminal 
because the groove should be formed at the lower casing frame in order to provide a 
space for allowing the horizontal movement of the locking device. 

Fig. 2 is a perspective view illustrating a portable wireless terminal equipped 
with another conventional battery pack locking device denoted by the reference 
numeral 27 in Fig. 2. As shown in Fig. 2, the portable wireless terminal equipped with 
the conventional battery pack locking device 27 carries a battery pack 24 mounted to 
a terminal body 20 consisting of lower and upper casing frames 21 and 22. 

A seat, surface 23 is formed at the lower casing frame 21. The locking device 
5 27 is installed at the lower casing frame 21 near one end of the seat surface 23. One 
or more guide ribs 26 are formed at each longitudinal edge of the seat surface 23 in 
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order to guide the battery pack 24 to the locking device 27. Similarly, one or more 
engagement ribs 25 are formed at each longitudinal edge of the battery pack 24 so that 
they are engagable with the guide ribs 26. 

The locking of the battery pack 24 to the portable wireless terminal having the 
5 above described structure is achieved by bringing the battery pack 24 into , close 
contact with the seat surface 23, and then horizontally sliding the battery pack 24 
toward the locking device 27 installed at one end of the seat surface 23, thereby 
bringing the battery pack 24 into close contact with the locking device 27. When the 
battery pack 24 comes into contact with the locking device 27, it causes the locking 

10 device 27 to move vertically. When the battery pack 24 comes into close contact with 
the locking device 27, a hook 28 included in the locking device 27 engages a groove 
(not shown) formed at the battery pack 24, thereby preventing a separation of the 
battery pack 24 from the portable wireless terminal. On the other hand, the separation 
of the battery pack 24 from the seat surface 23 is achieved by horizontally separating 

1 5 the battery pack 24 from the locking device 27 while depressing the locking device 27, 
and then lifting the battery pack 24. 

However, the battery pack locking device having the above mentioned 
stmcture has a problem in that the guide ribs and engagement ribs respectively formed 
at the seat surface and battery pack are easily abraded, so that it is difficult to maintain 

20 the close contact state of the battery pack, thereby causing the power supply to the 
terminal to be unstable. 
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SUMMARY OF THE INVENTION 

Therefore, an object of the invention is to provide a battery pack locking 
device capable of achieving easy separation of a battery pack from a portable wireless 
terminal. 

5 Another object of the invention is to provide a battery pack locking device 

capable of achieving stable power supply to a portable wireless terminal. 

In accordance with one aspect, the present invention provides a battery pack 
locking device for a portable wireless terminal comprising: a first locking section 
formed at a lower casing frame included in a body of the portable wireless terminal, 

10 and adapted to lock the battery pack to the lower casing frame and to release the lock 
of the battery pack; a button section formed to be integral with the first locking section, 
the button section being vertically movable; a second locking section interacting with 
the first locking section to vertically separate the battery pack from the lower casing 
frame; and a support section for supporting the battery pack to allow the battery pack 

15 to be vertically locked and lock-released. 

In accordance with another aspect, the present invention provides a battery 
pack locking device for vertically locking a battery pack to a lower casing frame 
included in a portable wireless terminal, comprising: a button member mounted to the 
lower casing frame while being vertically movable, the button member having a first 

20 lock releasing section; a locking section protruded toward the battery pack from an 
end surface of the lower casing frame facing the button member; a second lock 
releasing section adapted to be subjected to a depression of the first lock releasing 
section when the button member moves vertically; a lock retaining section arranged 
adjacent to the second lock releasing section, and adapted to be engagable with the 
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locking section to prevent the battery pack from being lock-released; and an elastic 
section installed at one end of the battery pack, the elastic section being elastically 
deformable in accordance with the depression of the first lock releasing section, 

In accordance with another aspect, the present invention provides a battery 
5 pack locking device for vertically locking a battery pack to a lower casing frame 
included in a portable wireless terminal, comprising: a button member mounted to the 
lower casing frame while being vertically movable; a pair of spaced tension sections 
extending downwardly from the button while facing each other, the. tension sections 
having an elasticity to be laterally movable; inner protrusions inwardly protruded 

10 from the tension sections while facing each other, respectively; and a locking section 
provided at one end of the battery pack to be engagable with the tension section, the 
locking section having, at opposite lateral surfaces thereof, outer protrusions adapted 
to come into slidable contact with the inner protrusions, respectively; whereby the 
battery pack is locked to the lower casing frame when the outer protrusions are 

1 5 positioned beneath the inner protmsions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above objects and advantages of the present invention will become more 
apparent by describing in detail preferred embodiments thereof with reference to the 
attached drawings in which: 
20 Fig. 1 is a perspective view illustrating a portable wireless terminal equipped 

with a conventional battery pack locking device; 

Fig. 2 is a perspective view illustrating a portable wireless terminal equipped 
with another conventional battery pack locking device; 
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Fig. 3 is a perspective view illustrating a portable wireless terminal equipped 
with a battery pack locking device according to a first embodiment of the present 
invention; 

Fig. 4 is a perspective view illustrating the battery pack locking device of 

5 Fig. 3; 

Fig. 5 is an exploded perspective view illustrating the configuration of the 
battery pack locking device shown in Fig. 3; 

Fig. 6 is a perspective view showing the back surface of the portable wireless 
terminal shown in Fig. 3; 
10 Fig, 7 is a cross-sectional view taken along the line A - A' of Fig. 6, illustrating 

the intemal structure of the portable wireless terminal to which the battery pack is 
locked; 

Fig. 8 is an enlarged cross-sectional view taken along the line A - A' of Fig. 6, 
illustrating the intemal structure of the battery pack locking device; 
15 Fig. 9 is an enlarged cross-sectional view taken along the line B - B' of Fig. 6, 

illustrating the intemal stmcture of the battery pack locking device; 

Fig. 10 is a cross-sectional view taken along the line A - A' of Fig. 6, 
illustrating the intemal stmcture of the portable wireless terminal in a state in which 
the locked state of the battery pack is released; 
20 Fig. 1 1 is an enlarged cross-sectional view taken along the line A - A* of Fig. 6, 

illustrating the intemal stmcture of the battery pack locking device shown in Fig. 6 in 
order to explain the lock releasing operation of the battery pack locking device; 

Fig. 12 is an enlarged cross-sectional view taken along the line B - B' of Fig. 6, 
illustrating the intemal stmcture of the battery pack locking device shown in Fig. 6, in 
25 order to explain the lock releasing operation of the battery pack locking device- 
Fig. 13 is a cross-sectional view illustrating the procedure in which the battery 
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pack is separated from the portable wireless terminal shown in Fig. 6; 

Fig. 14 is an enlarged cross-sectional view taken along the line A - A' of Fig. 6, 
illustrating the procedure in which the battery pack is separated from the portable 
wireless terminal shown in Fig. 6; 
5 Fig. 15 is an enlarged cross-sectional view taken along the line B - of Fig. 6, 

illustrating the procedure in which the battery pack 160 is separated from the portable 
wireless terminal shown in Fig. 6; 

Fig. 16 is a cross-sectional view showing the battery pack support structure of 
the portable wireless terminal shown in Fig. 3; 
10 Fig. 17 is a perspective view illustrating a portable wireless terminal equipped 

with a battery pack locking device according to a second embodiment of the present 
invention; 

Fig. 18 is a perspective view showing the lower surface of the battery pack 
shown in Fig. 17; 

15 Fig. 19 is an exploded perspective view illustrating the configuration of the 

battery pack locking device shown in Fig. 17; 

Fig. 20 is another exploded perspective view illustrating the configuration of 
the battery pack locking deice shown in Fig. 17; 

Fig. 21 is an enlarged perspective view illustrating a button member included 
20 in the battery pack locking device shown in Fig. 19; 

Fig. 22 is a perspective view illustrating the locked state of the battery pack to 
the lower casing frame of the portable wireless terminal shown in Fig. 17; 

Fig. 23 is an enlarged cross-sectional view taken along the line C-C of Fig. 22, 
illustrating the intemal structure of the portable wireless terminal to which the battery 
25 pack is locked; 

Fig. 24 is an enlarged cross-sectional view taken along the line D - of 
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Fig. 22, illustrating a lock releasing operation of the battery pack locking device 
shown in Fig. 22; 

Fig. 25 is an enlarged cross-sectional view taken along the line C - C of Fig. 22, 
illustrating the lock releasing operation of the battery pack locking device shown in 
5 Fig. 22; 

Fig. 26 is an enlarged cross-sectional view taken along the line D - D' of 
Fig. 22, illustrating the lock releasing operation of the battery pack locking device 
shown in Fig. 22; 

Fig. 27 is an enlarged cross-sectional view taken along the line C - C of Fig. 22, 
10 illustrating the lock releasing operation of the battery pack locking device shown in 
Fig. 22; 

Fig. 28 is an enlarged cross-sectional view taken along the line D - D* of 
Fig. 22, illustrating the lock releasing operation of the battery pack locking device 
shown in Fig. 22; 

1 5 Fig. 29 is an enlarged cross-sectional view taken along the line C - C of Fig. 22, 

illustrating the lock releasing operation of the battery pack locking device shown in 
Fig. 22; and 

Fig. 30 is an enlarged cross-sectional view taken along the line D - D' of 
Fig. 22, illustrating the lock releasing operation of the battery pack locking device 
20 shown in Fig. 22. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Now, preferred embodiments of the present invention will be described in 
detail with reference to the annexed drawings. In the following description of the 
present invention, a detailed description of known functions and configurations is 
5 omitted to avoid making the subject matter of the present invention unclear. 

Fig. 3 is a perspective view illustrating a portable wireless terminal 100 
equipped with a battery pack locking device 200 according to a first embodiment of 
the present invention. As shown in Fig. 3, the portable wireless terminal 100, which 
includes the battery pack locking device 200 according to the first embodiment of the 
10 present invention, carries a battery pack 160 mounted to a seat surface 110 of a 
terminal body consisting of upper and lower casing fi'ames 101, and 102. 

The battery pack locking device 200 of the portable wireless terminal 100 
shown in Fig. 3 uses a locking method in which support protrusions 163 formed at one 
end of the battery pack 1 60 are engaged with support grooves 111 (shown in Fig. 1 6) 
15 formed on the terminal 100, and the battery pack 160 is then locked to the terminal 
body at the other end thereof as it comes into close contact with the seat surface 110 
of the terminal body. 

In accordance with the above described locking method, the support 
protmsions 163 are provided at one qnd of the battery pack 160, and the support 
20 grooves (not shown) are formed on the seat surface 1 1 0 at positions corresponding to 
respective support protrusions 163. Referring to Fig. 16, each support protrusion 163 
is engaged with the associated support groove 1 1 1 in a locked state when the terminal 
100 is in close contact with the seat surface 110. When the locking device 200 of the 
battery pack 160 is released under the condition in which the battery pack 160 is in 
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close contact with the seat surface 110, the battery pack 160 is elastically lifted by a 
certain vertical distance while being separated from the lower casing frame 102 
because each support protrusion 163 is in a state of being pressed by the associated 
support groove 111. 

5 Fig. 4 is a perspective view illustrating the battery pack locking device 200 of 

Fig. 3. Fig. 4 shows the locked state of the battery pack 160 when it is in close contact 
with the seat surface 110 of the lower casing frame 102. Fig. 5 is an exploded 
perspective view illustrating the configuration of the battery pack locking device 200 
shown in Fig. 3. As shown in Figs. 4 and 5, the battery pack locking device 200 of the 

10 portable wireless terminal according to the first embodiment of the present invention 
includes a button member 210 mounted on the lower casing frame 102 of the terminal 
body such that it is vertically movable, i.e. moveable in a direction perpendicular to 
the seat surface 1 10 of the lower casing frame 102, at least one locking protrusion 213 
protruded from the lower casing frame 102 such that it is positioned adjacent to the 

15 button member 210, and a locking rib 260 formed on the battery pack 160, and 
adapted to be engagable with the button member 210. 

The button member 2 1 0 has a support portion 215 extending centrally from the 
inner surface of the button member 2 1 0 to support an elastic member (not shown), and 
at least two stoppers, that is, stoppers 217a and 217b in the illustrated case, having a 

20 shape extending downwardly from an outer peripheral surface of the button member 
20 1 , and then being outwardly bent to limit the vertical movement range of the button 
member 210, while guiding the vertical movement of the button member 210. The 
button member 210 also has a first lock releasing protrusion 211 extending vertically 
from one side portion of the outer peripheral surface of the button member 210, 
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preferably, the outer peripheral surface portion of the button member 210 facing the 
seat surface 110 when the button member 210 is mounted to the lower casing frame 
1 02. The first lock releasing protrusion 2 1 1 has a curved shape horizontally protruded 
toward the seat surface 110. The button member 210 having the above described 
5 structure is installed at the lower casing frame 102 of the terminal 100, and performs 
a function for releasing the locked state of the battery pack 160. 

The locking protrusion 213 is protruded from the lower casing frame 102 
toward the seat surface 110 such that it is positioned adjacent to the button member 
210. One or more locking protrusions 213 may be provided. In the illustrated case, 
10 two locking protmsions 213 are formed at both side surfaces of the button member 
210, respectively. Each locking protrusion 213 should have an angular structure such 
as a rectangular structure in order to provide a locking force when the battery pack 
160 is locked. 

The locking rib 260 is provided at the other end of the battery pack 160, and 
15 structured to be elastically deformed. The locking rib 260 has a second lock releasing 
protrusion 261 corresponding to the first lock releasing protrusion 211, and a locking 
hook 263 arranged adjacent to the second lock releasing protrusion 261 while 
corresponding to the locking protrusion 213. The second lock releasing protrusion 
26 1 is pressed by the first lock releasing protrusion 211 when the button member 210 
20 moves downwardly, thereby causing the locking rib 260 to be retracted. The locking 
hook 263 is engagable with the locking protrusion 213 to maintain the locked state of 
the battery pack 160. As the locking rib 260 is retracted in accordance with the 
depression operation of the button 210, the locking hook 263 is also retracted, thereby 
releasing its locked state to the locking protrusion 213. 
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Hereinafter, the operation of the locking device 200 will be described in more 
detail with reference to Figs. 6 to 15. 

Fig. 6 is a perspective view showing the back surface of the portable wireless 
terminal 100 shown in Fig. 3. Referring to Fig. 6, the coupled or locked state of the 
5 battery pack 1 60 is shown. 

Figs. 7 to 9 are views illustrating the locked state of the battery pack 160 to the 
back surface of the portable wireless terminal shown in Fig. 6, respectively. 

Fig. 7 is a cross-sectional view taken along the line A- A' of Fig. 6, illustrating 
the internal structure of the portable wireless terminal to which the battery pack 160 
10 is locked. Fig. 8 is an enlarged cross-sectional view taken along the line A - A' of Fig. 
6, illustrating the internal structure of the battery pack locking device 200. Fig. 9 is 
an enlarged cross-sectional view taken along the line B - B' of Fig. 6, illustrating the 
internal structure of the battery pack locking device 200. 

As shown in Figs. 7 to 9, in a state in which the battery pack 160 is locked to 
15 the back surface of the portable wireless terminal, the second lock releasing 
protrusion 261 is positioned just beneath the first lock releasing protrusion 211, 
whereas the locking protrusion 213 and locking hook 263 are engaged with each other 
to provide a desired locking effect. At this time, the locking rib 260 is in a state of 
being subjected to no elastic deformation because no external force is applied thereto 
20 in the horizontal direction. 

Figs. 10 to 12 are views illustrating the lock releasing operation of the battery 
pack locking device 200 in the portable wireless terminal shown in Fig. 6. 

Fig. 10 is a cross-sectional view taken along the line A - A' of Fig. 6, 
illustrating the internal structure of the. portable wireless terminal in a state in which 
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the locked state of the battery pack 160 is released. Fig. 11 is an enlarged 
cross-sectional view taken along the line A - A' of Fig. 6, illustrating the internal 
structure of the battery pack locking device 200 shown in Fig. 6 in order to explain the 
lock releasing operation of the battery pack locking device 200. Fig. 12 is an enlarged 
5 cross-sectional view taken along the line B - B' of Fig. 6, illustrating the internal 
structure of the battery pack locking device 200 shown in Fig. 6, in order to explain 
the lock releasing operation of the battery pack locking device 200. 

As shown in Figs. 10 to 12, when the button member 210 is depressed to 
release the locked state of the battery pack 160, the first lock releasing protrusion 211 
10 pushes the second lock releasing protrusion 261 while being downwardly moved, 
thereby causing the locking rib 260 to be retracted. As a result, the locking hook 263 
of the locking rib 260 is retracted, so that the locking state of the locking protrusion 
213 and locking hook 263 is released. 

Figs. U to 1 5 are views illustrating the separated state of the battery pack 160 
1 5 from the portable wireless terminal shown in Fig. 6. 

Fig. 13 is a cross-sectional view illustrating the procedure in which the battery 
pack 160 is separated from the portable wireless terminal shown in Fig. 6. Fig. 14 is 
an enlarged cross-sectional view taken along the line A - A' of Fig. 6, illustrating the 
procedure in which the battery pack 160 is separated from the portable wireless 
20 terminal shown in Fig. 6. Fig. 15 is an enlarged cross-sectional view taken along the 
line B - B* of Fig. 6, illustrating the procedure in which the battery pack 160 is 
separated from ithe portable wireless terminal shown in Fig. 6. 

As shown in Figs. 13 to 15, the lock-released battery pack 160 is separated 
from the portable wireless terminal as its end positioned at the locking device is 
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Upwardly lifted in the perpendicular direction from the seat surface 110 of the lower 
casing frame 102 by a desired vertical distance. This operation is achieved because 
the support protrusions 163 provided at one end of the battery pack 160 are in a state 
of being pressed by the associated support grooves 111 of the lower casing frame 102. 
5 As apparent from the above description, the battery pack locking device 

according to the embodiment of the present invention uses the button member adapted 
to perform a depressing operation while applying, thereto, the locking method in 
which the support protrusions formed at one end of the battery pack 160 are engaged 
with the support grooves formed at the terminal body, and the battery pack is then 

10 brought into close contact with the seat surface of the terminal body. 

Fig. 17 is a perspective view illustrating a portable wireless terminal equipped 
with a battery pack locking device according to a second embodiment of the present 
invention. In Fig. 17, elements respectively corresponding to those in Fig. 3 are 
denoted by the same reference numerals. The portable wireless terminal 100 shown 

15 in Fig. 1 7 has the same configuration as that of the previously described embodiment, 
except for its locking device including a locking rib 365 (not shown in Fig. 17) 
formed at the battery pack 1 60, and a button member 310 provided at the lower casing 
frame 102 of the terminal 100. Accordingly, only the battery pack locking device 
according to the second embodiment of the present invention will be described with 

20 reference to Figs. 18 to 21. 

Fig. 1 8 is a perspective view showing the lower surface of the battery pack 1 60 
shown in Fig. 17. As shown in Fig. 18, the battery pack locking device, which is 
denoted by the reference numeral 300, includes a locking rib 365 fornied at the lower 
surface of the battery pack 160 at one end of the battery pack 160. 
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The locking rib 365 extends downwardly from a top surface 363 of a rib 
groove 361 formed at one end of the battery pack 160. Referring to Fig. 19, the 
locking rib 365 is provided at opposite side surfaces thereof with round outer 
protrusions 367 extending outwardly. 
5 Fig. 19 is an exploded perspective view illustrating the configuration of the 

battery pack locking device 300 shown in Fig. 1 7. Fig. 20 is another perspective view 
illustrating the configuration of the battery pack locking deice 300 shown in Fig. 17. 
Fig. 21 is an enlarged perspective view illustrating the button member 310 included 
in the battery pack locking device 300 shown in Fig. 19. 
10 As shown in Figs. 1 9 to 2 1 , the battery pack locking device 300 of the portable 

wireless terminal according to the second embodiment of the present invention 
includes the button member 310 mounted to the lower casing frame 102 of the 
terminal body such that it is vertically movable, and the locking rib 365 formed on the 
battery pack 160. 

15 The button member 310 has a support portion 315a extending centrally from 

the inner surface of the button member 3 1 0 to support an elastic meniber 3 1 5b, and at 
least two stoppers 317b having a shape extending dovrawardly from an outer 
peripheral surface of the button member 310, and then being outwardly bent to limit 
the vertical movement range of the button member 310, while guiding the vertical 

20 movement of the button member 310. 

The button member 3 10 is maintained to be flush, at its upper surface, with the 
outer surface of the lower casing frame 102 by the elastic force of the elastic member 
3 1 5b. When the button member 3 1 0 receives an external force, it is vertically moved 
against the elastic force of the elastic member 315b. 
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Two tension ribs 311 extend vertically, i.e. in the perpendicular direction, from 
the lower surface of the button member 3 10. while being protruded beyond the end of 
the button member 3 1 0 toward the battery pack 1 60. The tension ribs 3 1 1 are spaced 
apart from each other to face each other so that the locking rib 365 is interposed 
5 between the tension ribs 3 1 1 when the battery pack 1 60 is mounted. The tension ribs 
311 have round inner protrusions 313 inwardly protruded to face each other, 
respectively. When the battery pack 160 is in its mounted state, the protrusions 313 
are in contact with the outer surfaces of the locking ribs 365, respectively. 

In the attachment or detachment procedure of the battery pack 160, the inner 
10 protrusions 313 come into slidable contact with the outer protrusions 367 of the 
locking rib 365, respectively. That is, when the locking rib 365 moves vertically with 
respect to the tension ribs 311, each inner protrusion 313 slides along the round 
surface of the associated outer protrusion 367, thereby causing the associated tension 
rib 3 1 1 to move outwardly while being elastically deformed. 
15 When the outer protmsions 367 are positioned beneath the inner protrusions 

313, the battery pack 160 is locked to the lower casing frame 102. 

Similarly to the above described first embodiment, a configuration may be 
implemented in this second embodiment, in which each support protrusion 163 is 
engaged in the associated support groove in a pressed state when the battery pack 160 
20 is in close contact with the seat surface 110, as shown in Fig. 16. In accordance with 
this configuration, the battery pack 160 is elastically lifted from the seat surface 110 
by the certain vertical distance when it is separated from the lower casing frame 102. 

The operation of the battery pack locking device 300 will now be described 
with reference to Figs. 22 to 30. 
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Fig. 22 is a perspective view illustrating the locked state of the battery pack 
160 to the lower casing frame 102 of the portable wireless terminal shown in Fig. 17. 
Fig. 23 is an enlarged cross-sectional view taken along the line C - C of Fig. 22, 
illustrating the internal structure of the portable wireless terminal 100 to which the 
5 battery pack 1 60 is locked. Fig. 24 is an enlarged cross-sectional view taken along the 
line D - D' of Fig. 22, illustrating the intemal structure of the portable wireless 
terminal 100. 

As shown in Figs. 23 and 24, the outer surfaces of the lower casing frame 102, 
battery pack 160, and button member 3 10 are flush with one another when the battery 

10 pack 160 is in a coupled state. In this state, the locking rib 365 is positioned between 
the tension ribs 311 of the button member 310. When the battery pack 160 is 
completely coupled to the lower casing frame 102, the outer protmsions 367 are 
positioned beneath the inner protrusions 313, so that they are locked by the inner 
protrusions 313. Thus, the battery pack 160 is locked. 

15 Figs. 25 to 30 are cross-sectional views each taken along the line C - C or 

D - D' of Fig. 22, illustrating the internal structure of the portable wireless terminal 
100. These drawings show sequential steps of the procedure for releasing the locking 
state of the locking device 300, respectively. 

Figs. 25 and 26 show the initial state of the button member 310 in the locking 

20 device 300 when the button member 3 10 is depressed. When the button member 310 
is depressed in the locked state of the battery pack 160, the inner protrusions 313 are 
spaced away from each other while being downwardly moved along the round surface 
of the outer protrusions 367, respectively. As a result, the tension ribs 311 are spaced 
away from each other while being elastically deformed. At this time, elastic force 
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acting in a direction urging the inner and outer protrusions 313 and 367 toward each 
other is stored in the tension ribs 311. 

Figs. 27 and 28 show the state in which the inner and outer protrusions 3 1 3 and 
367 pass a point of intersection where their apexes intersect with each other, as the 
5 button member 3 10 is further depressed. When the inner and outer protrusions 313 
and 367 pass the intersection point, the inner protrusions 313 urge the locking rib 365 
to move upwardly while pressing the outer protrusions 367. Such an effect is 
achieved in that the inner and outer protrusions 313 and 367 have round surfaces, 
respectively. As a result, the locking state of the locking device 300 is released, so 

10 that the battery pack 160 is separated from the lower casing frame 102. 

The elastic member 3 1 5b may be arranged beneath the button member 3 10, as 
in the first embodiment. In this case, when the extemal depression, force applied to 
the button member 310 is released, the button member 310 is elastically moved in an 
upward direction by the elastic force of the elastic member 3 1 5b. In accordance with 

15 the elastic upward movement of the button member 310, the inner protrusions 313 
raise the outer protrusions 367. Also, where each support protrusion 163 formed at 
the other end of the battery pack 160 is configured to be pressed by the associated 
support groove (denoted by the reference numeral 111 in Fig. 16), the separation of 
the battery pack 160 can be more easily achieved. 

20 Figs. 29 and 30 illustrate the completely separated state of the battery pack 1 60. 

When the battery pack 1 60 is completely separated, the tension ribs 311 are recovered 
to their initial states, that is, their non-deformed states. Although the button member 
3 10 is shown in Figs. 29 and 30 as being in a depressed state, it is upwardly moved to 
a position flush with the outer surface of the lower casing frame 102 by the elastic 



-19- 



678-1050 (P10325) 

member 3 15b when the depression force is released from the button member 310. 

The coupling of the battery pack 160 is completed only by bringing the battery 
pack 160 into contact with the seat surface 110 under the condition in which the 
support protrusions 163 of the battery pack 160 are engaged with the support grooves 
5 111 of the lower casing frame 102. During this procedure, there is no movement of 
the button member 310. In this procedure, only the elastic deformation of the tension 
ribs 311 occurs as the outer protrusions 367 of the locking rib 365 are downwardly 
moved to a position beneath the inner protrusions 3 1 3 of the tension ribs 311. 

As apparent from the above description, the battery pack locking device 

10 according to the present invention is configured to utilize a locking method in which 
support protrusions formed at one end of a battery pack are engaged with support 
grooves formed at the terminal body of a portable wireless terminal, and the battery 
pack is then brought into close contact with the seat surface of the terminal body, 
while using a button member adapted to perform a depressing operation, thereby 

15 achieving an easy separation of the battery pack from the portable wireless terminal. 
In accordance with such a configuration, it is possible to prevent the fingemail of the 
user from being damaged during the attachment or detachment procedure of the 
battery pack. In particular, it is unnecessary to provide an additional space for 
allowing a horizontal movement of the locking device. Accordingly, there is an 

20 increased flexibility in the design of the terminal appearance. 

While this invention has been described in connection with what is presently 
considered to be the most practical and preferred embodiment, it is to be understood 
that the invention is not limited to the disclosed embodiment, but, on the contrary, it 
is intended to cover various modifications within the spirit and scope of the appended 
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